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The Industrial Revolution
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First

Industrial
Revolution
through the intro-
duction of mechan-
ical production
facilities with the
help of water and

steam power

loom, 1784

1800

First mechanical

Second
Industrial
Revolution
through the intro-
duction of a division
of labor and mass
production

with the help of
electrical energy

TIXIIITIITEIEY

1§

1900

Third
Industrial
Revolution
through the use of
electronicand IT
systems that
further automate
production

1),

\ First programmable

First assembly line logic controller
Cincinnati slaughter (PLC), Modicon 084,
houses, 1870

1969

Fourth Degree of
Industrial complexity
Revolution ‘
through the use of
cyber-physical

i

2000 Today

» Time
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2 UK Government Debt 1694-2017

The starting date for UK government debt is widely seen as 1694 when King William III used a syndicate of
merchants to sell debt to finance the Nine Years’ War.? This syndicate went on to become the Bank of England
and so data on the level of UK government debt is available from this date onwards.* The government did
borrow before 1694 but mainly made use of tallies, effectively bills backed up by specific taxes or excise duties
falling due over short term horizons. The year 1694 is widely seen as marking the beginning of the institutional
framework for government debt which supported the growth of the British economy and ultimately the British
empire (Brewer (1989)), although debt issuance in the early years was understandably developmental.” Many
of the initial loans took an unconventional form by current standards, including annuities and lotteries as
parts of their design, but alongside these were a number of perpetual bonds offering different coupon rates. By
1752 these perpetual bonds were consolidated (“consols”) in a smaller number of distinct stocks offering fixed
coupon payments and the bond market took a more recognisably modern form. However, it was not until the
early 20th century that finite dated long bonds were issued®, marketable debt in the 18th and 19th century

consisting entirely of perpetuals/consuls and short term bills.

300 1 V4 | |
—Tftal debt
rketable debt

[y

o

o
I

Debt-to-GDP ratio
=)
(=]

Figurd; Face value of toped”and marketable debt as a percentage of GDP
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THE 1624 BRITISH STATUTE OF MONOPOLIES

During the reign of Queen Elizabeth I and her successor, King James I, the royal court
bestowed patents on well-established techniques or commodities (vinegar and playing cards,
for instance) to favored courtiers, Nard said. This patronage raised some civil unrest, and

administration of patents was transferred to common law courts.

“In 1624, parliament had enough of this abuse of practice,” he said. “So they enacted this
Statute of Monopolies in Section 6 that said we’re OK with patents, but you have to grant

them on inventions that are actually novel.”

The rollback of the Crown’s powers governed English patent law for more than two centuries
and forms the foundation of the modern British patent system, as well as a model for U.S.

Patent Law.
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Sir Christopher Wren, the Royal Society

is founded at Gresham College, London The Society receives yal Charter
on 28 November. King Charles |l from Charles II, seeuring his approval
becomes patron. and encouragement.
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Cotton Imported to Britain between 1701 and 1800.

Year Ibs.
1701 1,985,868
1710 715,008
1720 1,972,805
1730 1,545,472
1741 1,645,031
1751 2,976,610
1764 3,870,392
1775 4,764,589
1780 6,766,613
1790 31,447,605
1800 56,010,732
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Table 2. Spot prices for cotton and linen yarn, pence per pound weight,

1686-1785.

Year Cotton varn Linen yarn
1691 16 8
c.1700 - 7
1726 29 -
1732 35 -
c.1740 40 10
1743 35 -
1769 33 -
1782 - 9
1785 34 -

Sources: Whiston’s Weekly Rememberer, January 1691; Sir Frederick Eden, The State of the
Poor, Vol. 1, London, 1795, p. 213; A. P. Wadsworth and J. de L. Mann, The Cofton Trade
and Industrial Lancashire, 1600-1780, Manchester 1965, 172-3, 262, 275; C. Knick Harley
‘Cotton Textile Prices and the Industrial Revolution’, EcHR, Vol. 51, 1998, 75; Mrs Hibbert
Ware, The Life and Correspondence of the late Samuel Hibbert Ware, Manchester 1882, 98.



Structural Differentiation in Spinning (continued)

agencies, however—The Society for the Encouragement of Arts, = | f&i&1 %73 & enh 48 >
Manufactures, and Commerce, and the Patent Office—illustrate the ﬁ:)ﬁ—ﬁéﬁ’» %, ﬁ;é_#ﬁ g o
phenomena of Steps 2 and 4 clearly.
) The Society of Arts, founded in 1754, aimed from the outset at 1569 5 R A e 1 %
bestowing Premiums for . . . Productions, Inventions, or Improve- e AT ’
ments, as shall tend to the employing of the Poor, and the Increase of ﬁ%@jf”" g (The Society for
Trade.” It was sponsored by “‘several of the Nobility and Gentry of the Encouragement of
this Kingdom.” ! The Society offered rewards in commerce. manu- Arts,Manufactures,and
fa{:turin_g and ﬁn_u: arts,> and in 1783 it began to p_ublish annual Commerce)rPatent Office
L s L : ’ o B o b 2\ 4 o)
In 1761 the Society announced premiums of £50 and £25 for lm ﬁ - ﬁ ?{ B3T3 8
“invention of a machine that will spin six threads of wool, flax, hemp, sl S
or cotton, at one time, and that will require but one person to work
and attend it (cheapness and simplicity in the construction will be
considered part of its merit).”” 3 Six such awards were granted between
1761 and 1766, and some £544 12s. were awarded between 1754 and
1776 for “improving several machines used in manufacture, viz., the
Comb Pot, Cards for Wool and Cotton, Stocking Frame Loom,
Machines for Winding and Doubling, and Spinning Wheels.” 4 /
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“«Man making the

machines work
*Man made clothes
*Human power

*They used animals
to power transport
*The main animal
power used was
horse power

*The metal bar
would turn the
other wheel then it
would turn a huge
bar to power the
machines

*Steam engines
produced rotary
power and was very

A BER R

t .ok

Problems with it?

*Hand power wasn’t

enough too power
big machines
*Can't lift heavy
machinery

*The animals could
die or pass out.
*They might not be
strong enough
*They maybe

injured

*Water could freeze
*Factories had to be
built near a water

supply

*More expensive for

the coal
It could break
down and need
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* Patent 913 A method of lessening the consumption of steam in steam engines-the separate
condenser. The specification was accepted on 5 January 1769; enrolled on 29 April 1769, and
extended to June 1800 by an act of Parliament in 1775.

e Patent 1,244 A new method of copying letters; The specification was accepted on 14 February
1780 and enrolled on 31 May 1780.

* Patent 1,306 New methods to produce a continued rotation motion — sun and planet. The
specification was accepted on 25 October 1781 and enrolled on 23 February 1782.

* Patent 1,321 New improvements upon steam engines — expansive and double acting. The
specification was accepted on 14 March 1782 and enrolled on 4 July 1782.

e Patent 1,432 New improvements upon steam engines — three bar motion and steam carriage. The
specification was accepted on 28 April 1782 and enrolled on 25 August 1782.

e Patent 1,485 Newly improved methods of constructing furnaces. The specification was accepted
on 14 June 1785 and enrolled on 9 July 1785.
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DARBY'S PATENT.

ANNE, by the grace of Ged, &c, to all to whom thess jecssnts shall
toon, groeting,

WHEREAS ooz trusty sad welbeloved Asaasanw Dasar, of cor city of
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Mazxees roa svex Wies, yrom waxsex asxar Qoawmrses axe Impoeres, axd
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1819 : a young girl naked to the waste in the hot damp mine shaft.
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Children had leather belts slung round them with a chain attached
so that they could pull loads
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Children from the very poorest city families
at the turn ! the century (right) would
depend for food on the soup kitchens dnd
free hand-outs of the \)l\ ation Army and
other charitable missions, and on begging
and stealing; Streetsin the p had

their own culture and were a co
of social activity. The street urct
right, above) and the porter at Billingsgate
fish market, London, (far right, below) were
both photographed in about 1900 by Paul
Martin, who was one of the first
photographers to exploit the new hand-held
camera,
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Marx wrote, “The greatness of Watt's
genius showed itself in the specification of
the patent that he took out in April 1784.

In that specification his steam engine Is
described, not as an invention for a
specific purpose, but as an agent
universally applicable in industry.




Karl Marx in Chapter 15 of the first volume of Capital, in which he
explains the economic importance of machinery compared to previous
means of production.

* Developed machinery consists of the motor or prime mover, the transmitting mechanism—gears, pulleys, etc.—
and the tool or working machine. In the latter, Marx writes, “we rediscover in it, as a general rule, though often in
highly modified forms, the very apparatus and tools used by the handicraftsman or manufacturing worker; but
there is the difference that instead of being the tools of man they are the implements of a mechanism,
mechanical instruments”.[4] It is the machine that is able to bring into play many tools at once that gave rise to
the industrial revolution and enabled the capitalist class to extract surplus value on a more massive scale than
ever before. The large-scale use of machines demanded a more efficient source of motive power.

* “The steam engine itself,” Marx writes, “such as it was at its invention during the manufacturing period at the
close of the seventeenth century, and as such continued to be down to 1780, did not give rise to any industrial
revolution. It was, on the contrary, the invention of machines that made a revolution in the form of steam engines
necessary.”

* The importance of Watt’s steam engine was in providing a prime mover that was entirely under the control of
human beings, unlike water power, which varied with the seasons and weather. Production was no longer
sporadic and scattered. A steam engine could work round the clock in all seasons. It allowed industry to become
concentrated in towns and an entirely new kind of city to emerge, typified by Manchester as Engels first
encountered it as young man. The industrial town gathered together many thousands of workers in one place and
became the crucible in which a new class came into being.



